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SU,_J'kARY

w

An investigstionv;as made in the Langley two-

dimensions! low-turbulence tunnels to develop a wing-
in!<_t section hav _ _= ano critlc']! speeds_n<_ maximum lift '
as h-ca_'_'_s th<se of t_e ccrres:'ondin_::, basic airfoil
sect].en. Low in.let losses were desired for an exten-

sive r_n6e of lift coefficient er.d ?Icy,'r_te. The
investlgaticn consisted in me_:s_.:,re_,ents of the lift,

dra,a;, internal-flov,:, and. '..re_-_ '_ . ._..,_.-, _str.lh._.ticn chargc-

teristics ¢f a lo_,_-drsg-type sfr_r_:I__, section _'tl-,.,"
,_,,._ result of sucseveral le_din[-edge a1_ inlets "o _.... ; .+, --

"_'c = tvso _ving-]nlet sections havingcess_ve _,OCl :I, arlene,

maximut_] lift coefficients exceedin?i the maximum lift
coefficient of the basic airfoil section and neg..ligible

inlet losses t?-rou_hout an extensive ranze off lift

coefficient and inlet-ve]ocit 7 rgfiio have been developed.

The critical ._]acb number <f the inlet lips (the forward

0.5 0 c}_ord) of one of the _,_ing Inlets was higher than
that of the o]ain a_rfoi] section. The critic_l iViach

nur<_b_.rof the entire wing-inlet section, however, was

limited te a volue somewhat lo:,ver _9n_ that cf the,_ plain

airfoil section by the hi[h suction press]_res in the

vicinity of the exit, which ?s¢;s located on the u?per
surf_,ce bet,_een 0.50 chord ¢n_ 0.$0 chord.

1,"T _ , TT m ,CI_,T_CD,,C _IOl,

_ome of the more important problems involved in

develo?ing _a'in6 sections with !esdinK-edge, inlets for

admittin£i coolin[ a'.r are those of obtaln!n[, the required

quantities of coolin_ air flow without e..xcess:'_ve internal

losses and of obtainin.[ the desired m.aximu_ lfft and
critical s_:eeds. Attempts to 4evelop winF---inlet sections
h_vin,_ the deslre2 airfoil ._nd ceolin_ chargct_rist_cs
often result in some ecrueternises.
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A research program was undertaken in the Langley
two-dimenslona! low-turbulehce tunnels to develop a
leading-edge sir inlet for am airfoil section of the
low-drsg type. It w_s desired that the wlng-inlet

r _ _l_b coefficient ofsection hav_ _. max.L,_n_msection _....
1.26 at a Reynolds number of 3 x i06 _nd a critical Tfach
number of 0.6 7 at a section lift coefficient of 0.15,
or values not lower ' _t_a_ those for _!_e plain _,irfoil
section. The r_ng_ of inlet-velocity:" ratio as _ function
of the lift coeffici,-_nt fo_•_.....n._._chlow inlet lo:_sos were

desir_:_d is shown in flgur,_ i. prosr._ssive modlficstions

were mede to a or!el _......._--nl.t s_ct _.o_-_o_ 2-foot c_o:_-,-_'d
in an sttom,t to dav_.!op, a _ving-inl._t_ s.sction __n_vin_°..

the desired charact_ristics. A!t_o;_gL _-_xact mJthods for

,_,:_tcrmlnin S wln_-inlet oro_il_s are not .......... -_ "
_ob._,_dabs nr<_sentod h_:rain_ an indic_Lion_ is glv,_n of

th, e _rog{oss made Jr,. the dev._!o-omont of......a !_ _±ng-_" _,-_'jgO

r{ir __.__,_tfor the airfoil s..),ctloiit_s,_,_d in this
- - i.... atinw>_ ._g, ion.

The investigation consJst:_d Ln m_:.esurements of bh,_

lift, drag, internal-flow, and or_ssurc-dlstribution
chsrsct{._ristics of s,_v.-mal };nlot cor_figurat:tor_s.

N_,surer:ents of the ch_,racb_ristics w._r_ _ado through

a range of angle of attsck from nog_tiV_ lift coofficioN_

to the stall. Th@ invest!g_tion included _ests of a

wing inlet with roughness _po_icd_.. to the _l_-'_"_'-_,_._._edges
of the inlet lips to determine the effects of l_:)ading-

edge roughness on the section ch_uacb<_ristics.

SVi}!BOI_

B

The symbols end coefficients used in the prosontstion
of rosuits ar_ as follo';_s:

_O .... -_p-section an_le of _ttack, _ivon with r_ ..... _ct to
r_ferenc'_ lin_, degr_s

, ooc ,.,:[.on m_ss_irodchord of ori6i.nal wing-inlet ....

e!ong r_forcnce iinc

c_ section lift coefficient based on sctuai chord

cd sootfion dra S co,_±__ici@nt based on ectu_! chord

Cmc_,/@ s_ctlon pitching-moment coofficl._nt st qu_rt_r -
chord point
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V velocity measured at point indicated by subscript

p mass density

q

coefficient of viscosity
/ X

\2/

H tcta! pressure measured at point indicated by

subscript

AH loss in total pressure measured at inlet or

exit as !ndlc,_te6 by subscriot

h _eig:_t between inl_.t walls measured at inlet
or exit as inc_icated by subscript (fig. 2)

P

6f

R

Mcr

S

V i

V
0

local static pressure

wing flap deflectLon, degrees _
Reynolds number based on actual chord °V°

critical Nach number, tbat free-stream M_ch

number at which the speed of sound is first

attained at any point on tie airfoil surface

pressure coefficient o

inlet-velocity ratio

Subscripts :

0 free stream

i in].e t

e exit

int internal
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J,=ODsLS

The two-dimensional models tested in the investl-

gation were constructed of !_m',inated wood and had chor,.!s

of 2 feet and spans of aT-proxim_te!y 3 feet. Preoa-

rs.tion of the surfaces fGr tests consisted i__':g laz.tng

local :!_fects and then sanding the entire surfaces
with No. ]_00 carborundum paoer on rubber bloc:{s.

Tn_ plain airfoil section, which forme.l the basic

airfoil sect__on for the wlng-inlot sections, is slmila, r
a_r_,o_,,Is of the _,,A,_A _ries (reference !). At a

sec_..on _,_Lt coeff-_cient of _'.3, wi-'..ich ms a;_proximatel$
the _'- ° -'uu_:Ign lift coefficient, the. chordwise positions
of ml.n].m_'_, ..;Lressure are _oproxii_s_e]¢.. ..... _. 0.35c anc_ 0.50c
for th_ u2--, _-_ and lovcer surfaces, respectivel_/ The
maxffm_:;, thic _nu_s.... is a.)or oxm,,_'-"_'_l_r,._ 0. 170. Two ..._^,_". __._ _,_,

.. _.1_,,._er;e with a fta,J ofone with a :,lain trailing _i-:T_ _'_

0.22c end a vane of 0.09c,_er,_ t_ted.

The exter<al contours beP._:_nd the 0.19!_0 st-_tior.

of the wing-inlet section were tlT-e same as those of the

plain ;:'irfoil sectZo_. The trial inlot_ designated

herein the original inlet (fig. 2), had smell .l_esdt[ng-

edge radii and II_ stagger, and re>presented a configur-

ation which might be expected to :,_inimlze th_ length of

fairing that would be required b,_tween the plain airfoil

and the ducted sections of a full-scale wfn_. The

coo!Inf; air exhausted over the upper surf'_oe s±.[g__uly

downstream of the 0.50c position, _ond the air f!o:{ was

re_._...... b7 _-'_internal exit flaf p!vo .....n_ t,_ 0.o0c

st_-"tion. Such am exit configu_'ation is one tl_.atmight be

designed for a fla_,p_d airfoil section. The i_-let end

e,xit of the ducted model extended across the entire span.

&

Tz,,_T ,.<'m "C', _

Test deta at a Reynolds nttmb:Br of approximately

2.5 x 106 were obts_.n,_d in the _.0no.lLangley two-dimens _ _-

. _.st data atiow-turbul_nce tumn_l (designat,_d LTT) #T_

Reynolds numbers of e.:proxim_:tely 6 x IC'° and o x l0 b

were obtained in _-_'_._Lsngley,. tv/o-._._._::ons_.onal].ow-
turbulence pressur_ tunnel (,:]esi_net_d TDT). Lift data

were obtained from pr,_ssure meas_rements along th,_ floor

and cBi!ing of the tunnel t,_st section. Dra_
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cheracteristics were determined from wake-survey
measurements. Details of the test methods for the

two-dimenslonal low-ttu_bulence tunnels are dis-

cussed in reference i.

Surface pressures for the wing-inlet section were
measured with small stetic tubes of 0.O_O-inch outside
d._s_ne_er which were mounted close to the " _" '_.r_o11 surface.
Orifices in the model surfaces were used to ;_easure

the pressure-distribution charscterlstics of the :)lain
airfoil section.

Flow measurements were _;ade at both the _r_let and

exit of the duct sd section to deber_r_ine the i1_13t loss,
the inlet-velocity ratio, and the total-pressure loss
throug]:! tn,, ducted section, Th_ inlet loss wT_s deter-

mined fro:_. _:easurements made with three total-pressure

tubes located at the O.lOc st,<tlon a:_ shown in fis_._re 2.
The inl,_t-velocity r_'_tio E_n:i_the loss in tot_{:l pressure
were determined fror_: messur,_monts of _.low at the exit
Measurements of the flow et _-_ ,...._.L_ ,-.....t were made wltb. a

rake consisting of one _s_ic-_;ressure end four total-
..... L i

mressure t_bes having outside di,-_,_ebers of a)proxi_:stely
0 t40 inch. Sr_:al! exit heights fermitted the use of

only two or three tota!-:-)ressure tub{_s For is:_

exit heights, two or more survey rakes ioc_tcd at
several soanwise stetions w,_-._ used to determine t.t.,e

average exit flow.

The internal drag coefficient was determined from

the following equation, whic_ nog!ects _n_,_,_s"'-s"_,.... in densit--y.

- 2heVe (i - i "e
Cdint CVo \ __

No heat wss added to simulate actual cooling conditions•

The test data have been corrected for tunnel-wail

effects, according to the methods discussed in reference i,
by the following equations:

c_ : 0.9°7c_,

cd = 0 _08_ ,

Cmc//4 = 0.990Cmc/_,
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ao = l. O15ao'

qo = 1.0 !2q o '

where the primed quantities represent the values
measured in the tunnel. All test data _vere obtained
at fred strewn " l_- Nac__ numbers less than 0.17 .

P

R_SULTS A_,_ DIo_,7_S=_N

plain Airfoi]. Section

The l:i.ft, drag, and pitching-mome_t chsracteristics

of the plain airfoil secticn at Reynolds n_bers of

3 x 106 , 6 x 106 , and 9 × 106 _nd the ch_.racteristics
of the airfoil section with a double-s!otted flap are

presented _in figure _(a). The effects of the double-
slotted f'_-...... on the llft _nd _it_hZng-moment charac-
teristics are of t_:e order expected for this ty_e of

high-lift device. The increase :Ln the min3mu:,u section

drag coefficient c_used by stand_:rd 1ceding-edge rough-
ness (reference i) Is simi!sr to that obtained for

other airfoil sections of this type. The )ressure-
distribution characteristics of tho olain airfoi! section

are presented in fig_Ire 3(b). These data indicate that

the range of section lift coefficient giving a favorable
oressure gz_adient over _he forward portion of the _irfoil
extends from a section lift coefficient of -0.04 to

slightly less than 0.50. The peak <_ressuz_e coefficient

at a section lift coefficient of 0.15 corresoonds to
a critical Nach number (estimated by the met!_o:Is of

reference 2) of 0.67.

&

_Vzn_- Ini_t Confi[_imationOriginal '_" g

Figuz,e 4 presents the chm_acteristics of the wing-
inlet section with the original inlet. A eomoarison

of bhe lift characteristics, oresented in figure 4(a),
with those of the 01ain airfoil sectiom (fig. 3(a))

indicates a 22-oercent reduction in the maximum section

lift coefficient. Test data at Reynolds numbers up to

6 x 106 (not presented) indicated no favorable scale

effects on the maximtml sect_lon lift coefficients.
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Initial tests of the model- were made wit.h no internal
resistance. The data Presented {n figure 4(b) show
t_at the inlet loss is low for only a small range of

4lift coeffz,ient. The rapid"r_se ir_ tbe inlet losses

causes high tctal-[_ressure losses Lbro]_gb the ducted

section, as _n@icated by the totsl-oressure loss
measured at t_e exit (fig. 4(a)). The high i_ternal

losses probably ca_]se excessivel_ thick boundary layers

behind the exit and conse.q{_ently the high dr.og shown

in fig_re 4(a) The oi_essure-distribution £,-_ta oresented

in fig_res 4(ci anr_ _$'(d) indicate tb.e critical Nlach
. _-_number for tbe first O. ,_c to be 0.66 at a section lift

coefficient of 0.22 and an Inlet-velocity ratio of 0.2_,.

The criticel Mach number of the entire wing-inlet

section, however, _s rer_ced to 0.63 because of the peak

pressure in the vicinity of the _exit Under all con-
ditions tested, the critical Wlsch number was ]Imited

by t_e high suction pressures in the vicinity of the exit.

Inlet 2

In an attempt to increase" the maximum section lift

coeffic!er_t, the !ea6ing-edge radii of the inlet lips

were increased. The lip stagger was increased to permit

the upper lip to guide the a_r flow into the inlet at
Nigh angles of attack, and the inlet-velocity rat:_o for

a given exit opening was reduce6_ by increasing the _nlet

hei_snt. These modifications, wh_ich were made in an
attemnt to reduce the inlet loss at high lift coeff'cients,

are _hown in figure 5.

The section characteristics of the ducted model

with inlet 2 are presented in figure 6. A comparison
of the lift characteristics with those of the original

inlet (fig. 4(a)) indicates that the maximum section
lift coefficient was considerably increased an@ exceeder]

that of the plain alrfoi] section (fig. _(a)). The
increase in the ma_rimum section lift coefficient can be

attributed largely to the increase_ lip radii. The
_rsg characteristics, presented in fig_re 6(a), indicate

thot the rapid r_se in the section drag coefficient
cockers at higher "lift coefficients in comparison to
that obtained 'for the original _nlet (fig. !¢(a)). At

high lift coefficients, th_e inlet ]oases of inlet 2 are

lower t_osn those of the original iniet; anc_ the range
of lift coefficient for low inlet loss is tb_erefcre more

extensive (figs. 4(b) and6 (b)). The inlet losses at low
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lift coefficients, however, are somewhat excessive.
Seversl modifications were made in attempts to obtain

low inlet losses at low lift coefficients without

increasing the inlet losses at high lift coefficients.
Successive attemots led to the development of inlet 3.

Inlets 3 and 4

Inlet 7"" Preliminary tests of the trisl inlet
shape-s-,'which led to the _eve!opment of Inlet _, in-

d.icated that the r_nge of lift coefficient for low inlet

loss csn be shifted slightly by v_rying the inlet lip

stagger. The lip stagger was therefore decreased, as
shown in figure 7, in an sttempt to decrease the inlet

losses at low lift coefficients. In an effort to com-

oensste for the expected increase in the inlet loss st

high lift coefficients, the lips z_ere thickened in-

ternally to form s gredual!y exi_snding diffuser that
would tend to allow the uo_:_r lip tc fuide the inte.rnal

flow. In like mann<r, at low lift coefficients the

lower lip would t:!:n0 tc gu!ce the internal flow•

Figure $ shows the exlt modifications that were
ma4e to increase the exit area. The exit modificstior_s

consisted in increasing the ca_ber and chord of the

exit flap and, because of the IsrEer fla_. chord, it was

necessary to mo¢lify the exit. li _ as shown in the sketch

Previous configurations of the ducted airfoil section
_,ere tested without simul_ted heat-e_cbanKer resistance.

The ducted section with inlet _ wss tested with a

baffle plate simulating heat-exchsnger resistance in
order to include the effects of _nternal resistance on

the section ch_racteristics. The position of the

simulated heat-exchanger in the inlet and its construction

are shown in figures 7 and 9, respectively. The

baffle plate h_d a r_tio of open area to total area of

0.67.

Figure i0 presents the section chsrecteristics

of the w_ng-in!et section with inlet _. A comparison
of the lift chsrscteristics presented in figure lO(a)

with those of the plain airfoil section (fig. 3(a))
shows that the maximum section lift coefficient is con-

siderably _i_her.__ than thst of the plain airfoil section.

Figure IC(a) also show_ that the inlet losses are negli-

gible for an extensive range of inlet-velocity r_tio and
lift coefficient• The low iniet' losses can be attributed
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to the fact that separation at the inlet is probably Lore-
vented by the guiding action of the inlet lips. Figure
lO(b} shows the pressure distributions cver the lower
lip. The critical _ach number corresponding to the
pe_k pressure coefficient at a section lift coefficient
of _.!3 is 0.51 , or ccnsiderabiy lower than that cf the
p]aln airfcl! section. Attempts were therefore made
to increase the critic?l Mach number by thickening the
ezternal lower lip with modeling clay to form inlet _.

Inlet 4"- Fig_re 7 shows the modifications made to
form inlet _. A comparison of the oressure distributions
over the lower lip of inlet 4 (fi#. i!) with those obteined
over' the lower lip of inlet 3 (fig. l£(b)) indicates the
critical speea of inlet 4 to be higher than that of inlet 3.
The criticsl _'_achnumber of the lower lip of inlet 4 is 0.68
at a section lift coefficient of 0.28, or slightly higher
than that of the o!ain airfoil section. The slightly lower
maximum section lift coefficient of inlet 4 (fig. I!).
ma_ have been caused by a change in the, _nLet-veloclty
ra_io or by some surface irregularities inasmuch as the
lower lip of ffnlet l& w_s constructed,of model_ng clay.
The internal-flow characteristics of inlet 4 should be
similar to those of inlet 3 because the inlets have the
same profiles with the exception of the ezterna! lower
lio. The section characteristics cf inlet 4 are there-

fore more favorable t!_an those cf inlet 3 because of

the higher critica] Msch number of the lovcer llp.

Although the section characteristics cf in!Gt 4

may be considered satisfactory, th_s inlet has the
structural disadvantage of requiring an extensive f_iring
between the ¢!_cte_ and olain airfoil sections. An

attempt was consequently made to _evelop an inlet con-

fig_ration that could be f_ired into the plain airfoil
section without sn extensive blister.

Inlet 5

Smooth model.- Figure 12 is a sketch of inlet 5,

which wes developed from tests of a trisl ccnfiguratlon.

The internal contours were similpr to these of inlet 3,
but the lesding edge of the inlet was locate(] farther

rearw,_rd to retain approximately the ssme inlet height

as that of inlets 3 and ]4 without extending the external

contours beyond those of the plsin airfoil section.
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Fig_Jres 15(a) to 13(e) present the characteristics
of the ducted section in the smooth condition. A com-
parison off these lift characteristics (fig. 13(a))
with those of the plain airfoil section _Ig._ 3(a))
indic_tes that the maximum section lift coefficient of
the ducted section is at least _s high as that of the
plain airfoil section for an extensive range of inlet-
veloc'<ty ratio. The d.:_ts Dresented in fig,ore 13(b)
indicate negligible inlet losses for t_e desired re nge
of llft coefficient anti inlet-velocity ratio shown in
figure i. The oressure distributiens shown in fig_Jres
15(c) and 13(d)indicate an extensive renge of lift
coefficient for a fsvcrablo press_re gradient over the
upcer snd lower inlet lips.

The critical Nach number of the inlet lips (the
forward 0.50c) is C.67 at a section lift coefficient of
_.15 an@ at an in]et-velocit_" ratio of 0.3, or slightly
higher than t_at of the plain airfoil section. The
high suction pressures _n the vicinity of t_e exit,
however, reduce t_e critical Mach n_mber of the entire
wing-inlet section tc C.61. An increase in the cr_tlcal
Nach rnn_._ber of t_e _ucte@ :_rlng section can probably be

obtained by locating the exit farther resrw_-rd or by
undercutting the exit (_s shov_'n in reference _) and

extending the exit lip to direct the exit flow parallel
to the airfoil s_rfece.

Lift, drag, a_d flow data at a Reynolrls number of

6 × IC 6 are presented in fig_re 13(e). A comparison of
the lift characteristics with those obtained at a Reynolc_s

number ef 2._ × 10 6 (fig. lS(a)) indicates f_vorable
scale effects on the _sx_mum section lift coefficient.

T]_e m_nimum section drag coefficient (fig. 13(e)) is

considerably higher than that ez2ected for a plain airfoil

section having pressure-@Istribution characteristics
similar to those of inlet 5. The increase in the minim_m

section dra_ coefficient may therefore be attrib_ted

largely to the exit flow.

Leading-edge rou_uess.- Test data showing the
effects of lead_]ng,eoge roughness on the l_ft and flow

characteristics are presented in figure l_X(f). These
data indicate theft _e_din_-e:1_e rcu_hness on one or both

inlet lips causes no apprecia01e change in the internal-

T
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flow characteristics. The maximum section lift coef-

flcient is unaffected by ]e_din@-edge roughness on the

lower inlet llp. A comparison cf the lift charac-

teristics for both the smooth and rough conditions

in@icat,:-s that leading-edge roughness on the upper

inlet lip redt_ces the m_ximum section lift coefficient

by approxi_ately the same decrement ss that obtained
for the T_l=[n alrfoi] section (fi_. 3(a)).

Transition Section

The fairin_ required between the plain airfoil
a _ and asection and inlet 5 is sc,mewhat I r<:e,

substantial decrease in the maximum section lift

coefficient might be obtained en a tbree-di_enslonal
wing beca_._se of t_e sha_e cf t:'!_einlet end closure.

Tests were therefore made cf ._,half-spsn ducted airfoil

secticn with inlet 5 to _:_ive an ]r.d_ceti.on of the

effc_cts cf the lemming-edge f_irlng on the lift

characteristics. The transitJon section was fc.rme(] by

attaching the ]__adin_-ed_._e....contour of' the _,_.I_°',_nairfoil

section to tn_ w]n_-inlet sec_ie_ ,,,Tithinl_t _ tc form
a n_±f-span ducte_, a'rfoi] section. Fig_Jre I,'_shows

various views of the mode! and the fairing between

the plain an(] _ucted a_rfoil sections. A partition
between the ducted and pl_]n alrfo[l sections restricted
the internal flow to the ducte£ airfoil section.

A comparison of the lift characterist__cs 2resented

in fig_Ire 15 _'_'iththose of the plain airfei! section

(fig. 3(a)) inc_ic_tes that the maximum section lift

coefficient of the transition section is neer._y the

same as thet o_ the plain airfoil _=_ _ ctlon. The _rag

data presented in figure 15 indicate that stalling first
oco_s over t_e p]ai_ airfoil section.

Comparison of Characteristics of Ducted and

Plain Airfoil Sections

}_axir,_um lift,- The variation of maximum section

lift coefficient with inlet-velocity ratio is shown in
figure !6(a). The highest maxim_]m section lift
coeffici{nts were obta __.nea with in]or 4. The maximum

section lift coefficient of tLe ducted model _zith inlet 4
is hicher thegn that of t_r_eplain airfoil section for
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inlet-velocity ratios rangln_ from a value somewhat
less than 0.30 up to a value of 1.26. The maximum
section lift coefficient of the ducted airfoil section

with inlet 5 is higher than that of the plain airfoil
section for inlet-velocity ratios between 0.15 and 0._5,

Inlet losses.- Figure ]6(b) shows {he range of lift

coefficient and inlet-velocity ratio at which the inlet

loss is negligible. Inlet _ has negligible inlet losses

for a more extensive range of inlet-velocity ratio and

lift coefficient as compared with those of inlets I

and 5. Negligible inlet losses throughout the r_nge of

inlet-velocity ratio and lift coefficient at which low

inlet losses are _¢enera]iy desired can be obtained witch
eit<,_r inl_'t [_ or inlet 5.

_r].t:ca! _lacb number.- Fi_0re 16(c) sr:o_s the

critica_,a ....numoe_ of _n_ut 5 (b_,e forward 0.5"/c)

and ti_e critic_!_ ,,,_:_,_number of tL _, plain airfoil

section._ At the hish-soeed c(,n_ition, the critical
Nach number is sli_}_tly hi_:'her than that of the plain
airfoil section.

nd_.,_ ._1 - •Effect of e_:it on critical iv_ch :_' F_gure !6(d)

shows the critical l_ach n_r_)_._'__" corresoonr]ing to the oeak
oress_re ow,_r the exit flap for both the ¢rigin_l and

modlZJ.e@ exits. A comparison of figures 16(d) and 16(c)

indicotes that the peak oressure over the exit flap
reduces the critical Iviacbnumber by approximately C.06

at the h_sh-speed condition. These data _ndics_te theft an

Duportant factor tc be considered in the design of an
e×Lt is the effect of the e>:it cn the crltic_l _'!ach

number,

CCI_ICLuSI_ _,S

As the result of an investigation of e !o¢¢-dr_g
airfoil section with severs]. ].e_c__ _'= air inlets in

, :_ - _c low-t:_rbulence tunnels,the Langley two-_imeno .... na] ....
two le_.@in,r-e_:!_e air in!_ts havin:_ 5.he fcllowln_

characteristics h,_ve been develc _c,c_:

(i) Maximum lift ceefficien_,_ Lio_'ber than the

_ t coomaxim_m 1 _ _' ffici_nt of the plain

airfoil section for an e_tensive range

of _._,]e,t-_veloc]ty ratio
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(2) Negligible inlet losses for an extensive range

of inlet-veloclty r@tio and lift coefficient

The critical Msch number of one o# the wing inlets

(the forward 0.50c) was slightly higher than that of

the _lein airfoil section• The critical Mach number

of the entire wlng-inlet section, however, was limited
to "a value somewhat lower th_n that of the plain airfoil

section by the high suction pressures in the vicinity

of the exit which was located on the upper surface
between 0 50 chord and n 60 chord

Lansley Memorial Aeronautical Laboratory

National Advisory Committee for Aeronautics

Langley Field, Va.
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Fig. 2 NACA ACR No. L6BI8
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NACA ACR No. L6BI8 Fig. 3a
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Fig. 3b NACA ACR No. L6BI8
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Fig. 4b NACA ACR No. L6BI8
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NACA ACR No. L6BI8 Fig. 4c
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Fig. 4d NACA ACR No. L6BI8
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Fig. 6a NACA ACR No. L6BI8
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NACA ACR No. L6BI8 Fig. 6b
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Fig. 7a NACA ACR No. L6B18
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NACA ACR No. L6BI8 Fig. 7b
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Fi[. 8 NACA ACR No. L6BI8
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Fig. lOa NACA ACR No. L6BI8
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NACA ACR No. L6BI8 Fig. lOb
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Fig. iZa NACA ACR No. L6BI8
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NACA ACR No. L6BI8 Fig. 13b
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Fig. 13c NACA ACR No. L6BI8
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Fig. 13e
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NACA ACR No. L6B18 Fig. 13f

I

,_ o o

m m

0 oO

0 b

i

..... _ ---. o

o

d8
---- i ....... o

.-1
o

<

Z_

_ z _
• _

,--i

_, oo

_ o o

mm

_ _C_

-- o[0

i

I

C

g

0

o ,p

c

.J

0 u

._ o o

c o o

ccc

E 0 o

u

og
o

0

I
.... J

0 h

-- '0_1_a R1TOOT_^-1aTu ]

T h

o

• j c
o

o

..... t_

to "_TaTJJOO0 IJ'_l UOTlOa 3

_0
_a

o_

O0

,-s

o

u



Fig. 14a
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NACA ACR No. L6BI8 Fig. 14b
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NACA ACR No. L6BI8 Fig. 14c
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NACA ACR No. L6BI8 Fig. 15
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Fig. 16_ NACA ACR No. L6BI8
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NACA ACR No. L6BI8 Fig. 16b
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Fig. 16c NACA ACR No. L6BI8
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NACA ACR No. L6BI8 Fig. 16d
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